The present study was conducted to the estimation of correlation analysis for quantitative traits in chickpea (Cicer arietinum L.) in the field of the department of Plant Breeding and Genetics, University of Agriculture Faisalabad, Pakistan during the crop season [2008][2009]. Correlation studies showed that biomass per plant, number of pods per plant, number of secondary branches per plant, number of seeds per pod and 100-seed weight were positive and significant at genotypic level but positive and highly significant at phenotypic level. Whereas, days taken to flowering, days taken to maturity, primary branches per plant and secondary branches per plant were positively correlated with the grain yield per plant at genotypic and phenotypic levels. Plant height was negative and non-significantly correlated with grain yield per plant at both genotypic and phenotypic levels.
Introduction
Chickpea (Cicer arietinum L.) is an important grain legume in Pakistan and plays a dominant role in the agriculture of rainfed areas of the country. It is third most important pulse crop after dry bean and pea. Pakistan ranks second to India in terms of acreage under chickpea which is 1094 thousand hectares with an annual production of 760 thousand tones and an average yield of 720 kg ha -1 7, 8 . It is rich and readily available source of protein both for human and animals. The average yield of chickpea in Pakistan is low compared to other chickpea growing countries. This may be attributed to the lack of high yielding varieties, resistant to diseases and pests, high response to high inputs and other management practices. Keeping in view these problems, it is of prime importance to evaluate the limiting factors contributing to growth and yield of chickpea. Chickpea is the cheapest and readily available source of protein (19.5%), fats (1.4%), carbohydrates (57-60), ash (4.8%) and (4.9-15.59%) moisture 17 . It makes up the deficiency of cereal diets. It also helps in replenishment of soil fertility by fixing of atmospheric nitrogen through symbiosis coupled with deep root system. Genetic variation among the plant traits is important for breeding and in selecting desirable types. The correlations between seed yield and yield components are essential in determining selection criteria. Genotypic and phenotypic correlations are of value to indicate the degree to which various quantitative traits of the plant are associated with economic productivity. Correlation study thus provides information on correlate response of important plant traits and therefore leads to a directional model for yield response.
Materials and Methods
The present study was carried out to estimate the genetic variability and correlation of some quantitative traits in chickpea (Cicer arietinum L. 27 and Duncan Multiple Range (DMR) Test at 5% significance level will be used to compare the treatments means. Genotypic and phenotypic correlations will be calculated to observe the association between different traits 21 .
Results and Discussion
It is persuaded from Table 1 that highest values of genotypic, phenotypic and environmental variances and coefficients of variations were found for pods per plant followed by plant height while the lowest were found for primary branches per plant followed by seeds per pod 1, 3, 4 . The highest estimate of heritability was found for pods per plant 74.2% followed by plant height 65.8% while lowest for days taken to maturity 48.8% followed by biomass per plant 47.1% 2, 11, 13 . The estimate of genetic advance was found for pods per plant 8.5906% followed by plant height 3.9001% while lowest for primary branches per plant 0.088% followed by seeds per plant 0.0686% 5, 6, 15, 18, 17 . The higher estimates of heritability and genetic advance indicated that the selection on the basis of these traits may be useful for the improvement of yield.
Correlation:
Correlation is the measure of the extent of relationship occurring between two or more independent variables. Correlation analysis in plant breeding reveals the relative importance of different plant traits, which can be of value in a crop breeding programme. It permits the feasibility of indirect selection, when direct selection becomes inapplicable due to various causes. It is cleared from Table-2 that days taken to flowering are an important determiner of plant vegetative growth. Positive correlation between days taken to flowering and grain yield per plant indicated that improvement in grain yield per plant could be brought about by increasing the days taken to flowering 2, 18, 19, 22, 23 . A positive and non-significant association occurred between days taken to maturity with days taken to flowering and secondary branches per plant at genotypic level and phenotypic level. A negative and significant association occurred between the days to maturity with plant height, seeds per pod, and 100-seed weight. Grains per plant were positively and significantly correlated with days to maturity 1, 3, 6, 24, 29, 16 .
Genotypic correlation between plant height and primary branches per plant was positive and non-significant as well as non-significant at phenotypic level 2 . The greater genotypic correlation indicated the greater contribution of genetic factors in the development of association. The genotypic and phenotypic correlations between plant height and secondary branches per plant were negative but highly significant. The significant correlation between plant height and grain yield per plant could be attributed to the disruption in pod filling and grain development 4, 5 . Some of the pods during threshing looked very healthy and robust without grains or lower number of grains or reduced grain size. So selection of taller plants may be less effective for increasing the yield 9, 10, 20, and 23 . Genotypic and phenotypic correlation coefficients of primary branches per plant with of secondary branches per plant were positive and non-significant. Genotypic and phenotypic correlation coefficients of primary branches per plant with of pods per plant and seeds per pod were positive and significant. A positive and non-significant association was noted for primary branches per plant with biomass per plant and number of grain per plant at genotypic levels but significant for grains per plant at phenotypic level (Table-2 ). The grain yield increases as the primary branches per plant increased 16, 18, 25, 29 . Genotypic and phenotypic correlation coefficients between secondary branches per plant and biomass per plant and grain yield per plant were positive and non-significant (Table-2 ). Genotypic correlation between secondary branches per plant and seeds per pod was negative but significant at phenotypic level. The genotypic and phenotypic correlation coefficient of secondary branches per plant has a negative and significant association with the plant height but negatively correlated with primary branches per plant 2, 5 . It is evident from the result (Table-2 ) that the correlation coefficients of biomass per plant with pods per plant, primary branches per plant, secondary branches and plant height were positive and significant at phenotypic level and genotypic levels. It exhibited negative but non-significant correlation days taken to flowering, plant height, primary branches per plant and days taken to maturity at genotypic and phenotypic levels 1, 6 . Biomass per plant has negative genotypic and phenotypic correlation but non-significant association was with 100-seed weight 24, 26, 28 . A positive and significant genotypic and phenotypic correlation of pods per plant with biomass per plant and secondary branches per plant was found but highly significant genotypic correlation with secondary branches per plant. So pods per plant should be used as selection for yield improvement in chickpea 14 . A negative and non-significant genotypic and phenotypic correlation was found between pods per plant and 100-seed weight. A negative genotypic and phenotypic correlation was found for pods per plant with seeds per pod, primary branches per plant and grains per plant at genotypic and phenotypic level. Genotypic and phenotypic correlation coefficients of pods per plant with days taken to flowering, days taken to maturity, plant height and grain yield per plant were positive but non-significant (Table-2 ). Table-2 shows that a negative and significant phenotypic correlation between seeds per pod and days taken to flowering and plant height. A positive but significant genotypic correlation was found between seeds per pod with secondary branches per plant and biomass per plant but highly significant at phenotypic level for biomass per plant. Seeds per pod were positive and nonsignificant with grain per plant at genotypic and phenotypic level. The seeds per pod were negative and significantly correlated with grain yield per plant 1, 22, 24 . It is shown by Table-2 shows that genotypic and phenotypic correlation coefficient between 100-seed weight and grain yield per plant was negative and significant but positive and non-significant with biomass per plant. A positive but significant correlation of 100-seed weight was found with seeds per pod at genotypic but non-significant at phenotypic level. Genotypic and phenotypic correlation coefficient between 100-seed weight and grain yield per plant and secondary branches per plant was negative and significant. Positive and non-significant correlation of 100-seed weight was found with days taken to flowering both at genotypic and phenotypic levels but negative and non-significant with all other traits 2, 3, 6, 20, 23 . A positive and significant genotypic and phenotypic correlation of pods per plant with biomass per plant, days taken to flowering, and primary branches per plant but highly significant genotypic correlation with biomass per plant. So, grains per plant should be used as selection for yield improvement in chickpea 25, 26, 29 .
Conclusion: It was concluded that correlation studies showed that biomass per plant, pods per plant, secondary branches per plant; seeds per pod and 100-seed weight were positive and significant at genotypic level but positive and highly significant at phenotypic level. Whereas days taken to flowering, days taken to maturity, primary branches per plant, secondary branches per plant were positively correlated with the grain yield per plant at genotypic and phenotypic levels. Plant height was negative and non-significantly correlated with grain yield per plant at both genotypic and phenotypic levels. Selection may be useful for producing high yielding chickpea genotypes. Plant height NPB = Number of primary branches * = Significant at 5% probability level ** = highly significant at 1% probability level
